Transcatheter aortic valve replacement (TAVR) has become the standard of care for patients with hemodynamically severe aortic stenosis who are symptomatic but deemed too high risk for surgery. Recent reports suggest that sex differences exist in outcomes following TAVR and in the diagnostic imaging evaluation of patients being considered for TAVR. In this review, the authors explore the differences between men and women in baseline characteristics and outcomes following TAVR, as well as sex differences in the imaging findings of severe aortic stenosis (AS) including the diagnostic challenges in the hemodynamic assessment of severe AS in elderly women, differences in aortic valvular calcification and in the associated myocardial response to severe AS. Additionally, sex differences in imaging findings as From the
roles in this regard (7) (8) (9) . Importantly, however, despite a broad integration of advanced imaging in TAVR, the relative outcomes in men and women remain different as suggested by recent metaanalyses that show a medium-term survival advantage for women following TAVR despite higher rates of short-term complications, particularly major vascular complications (10) (11) (12) . Moreover, the diagnostic imaging features of patients with severe AS presenting for TAVR; the left ventricular (LV) remodeling in response to severe AS and reverse remodeling following TAVR are different in women compared with men. Accordingly, an imagingbased evaluation of women with severe AS being considered for TAVR should take into consideration these sex-specific differences in presentation and outcomes. (11, (15) (16) (17) (18) 20, 21) . The prevalence of noncardiovascular comorbidities also appears to be different between sexes, with less pulmonary disease, but more renal insufficiency, reported in women compared with men (10, 14, 15, 19 The improved survival among women undergoing TAVR is in keeping with their lower baseline risk profile and longer mean life expectancy. In addition, the incidence of moderate or greater paravalvular regurgitation (PVR), an important determinant of prognosis post-TAVR (27, 28) , appears to also be less frequent in women (10, 11, 18) . This may offset the negative mortality impact of other complications, particularly major vascular complications and bleeding, which occur more frequently in women.
The determinants of survival post-TAVR may also be different between the sexes. For example, LV systolic dysfunction has been shown to be predictive of mortality in both men and women; however, coronary artery disease is only predictive of death in women, but not in men (17) .
Frailty is also an important determinant of mortality post-TAVR; however, there are limited data regarding sex differences at baseline, with mixed results previously reported. In some studies, there was no difference in baseline frailty (19, 29, 30) , whereas women were reportedly more frail than men in another study (13) . Importantly, frailty has been
shown to be predictive of mortality following TAVR, Naoum et al.
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independent of sex (13, 29) . Future studies are needed, however, to better define the interaction among frailty, sex, and mortality following TAVR. 
Naoum et al. 
THE MYOCARDIAL RESPONSE TO SEVERE AS IN WOMEN
Apart from anatomic differences in AVC, challenges in the hemodynamic evaluation and severity of AS among women, the myocardial remodeling that occurs in response to pressure overload, and reverse remodeling following correction of severe AS by TAVR or surgery are also different in women versus men. The normal myocardial response to severe AS is characterized by adaptive hypertrophic remodeling in response to increased afterload. Eventually, however, remodeling becomes maladaptive as a result of progressive cell death and fibrosis, and patients decompensate, leading to heart failure (47).
Sex-related differences in the myocardial response to severe AS have been described in terms of both the nature of geometric remodeling and the extent of extracellular fibrosis. Women with severe AS typically manifest more concentric LV geometry, less myocardial fibrosis, and better systolic function compared with men (48, 49) . This has been observed in large studies of patients presenting for TAVR, with LV ejection fraction consistently shown to be higher in women compared with men (10, 11, 16, 17, (19) (20) (21) . Surgical studies of patients undergoing AVR demonstrate less fibrosis on surgical biopsy of the myocardium in women, and regression of myocardial hypertrophy is also more rapid in women (50). Stangl et al. (20) showed that following TAVR, whereas regression of hypertrophy occurred in men and women, Mortality stratified by sex based on data from 3 meta-analyses.
TAVR ¼ transcatheter aortic valve replacement.
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Naoum et al. showed that pre-operative LGE predicts risk of major adverse cardiac events and death after AVR, with the
LGE-positive groups ("Midwall LGE" and "Infarct
LGE") tending to have proportionately fewer female subjects compared with the LGE-negative group.
There has also been growing interest in identifying 
SEX DIFFERENCES IN IMAGING FINDINGS PERFORMED FOR PRE-TAVR EVALUATION
Important differences in the diagnostic imaging findings in women being evaluated before TAVR, particularly with regard to the risk of post-implantation complications are discussed in the following text ( Table 2) .
ANNULAR DIMENSIONS AND PVR. Among the imaging findings that are pertinent to the pre-TAVR evaluation and that are different in women, the most relevant sex differences are observed for aortic annular size and the implications of this on valve sizing, post-procedural complications, and therefore, (66) demonstrated lower rates overall of PPM following 
